Regulatory effects of salt diet on renal renin-angiotensin-aldosterone, and kallikrein-kinin systems.
The interaction of the renin-angiotensin-aldosterone system (RAAS) and the kallikrein-kinin system (KKS) was investigated in rats fed on a low, normal, and high-salt diet for 2 weeks. At the beginning of the second week, either a B2-receptor antagonist (icatibant), or an AT1-receptor antagonist (losartan), or an aldosterone receptor antagonist (spironolactone) was applied via osmotic pump delivering a constant amount of drug for 7 days. The urinary bradykinin (BK) levels corresponded with increasing NaCl diet and the activity of urinary kallikrein. However, in agreement with other investigators we found a down-regulation of the renal kallikrein gene expression in response to an increasing NaCl diet. Renal kinins are able to stimulate the renal kallikrein expression as well as the renal excretion of active kallikrein via the B2-receptor. The release of renal kallikrein is also mediated by angiotensin II (AngII). After high-salt diet the blood pressure was significantly increased. Losartan and spironolactone were not effective in reducing this increase, as AngII and aldosterone should be low during high-salt diet. However, low-salt diet also yielded an increase in blood pressure, which, however, could be abolished following losartan infusion. The data suggest that the expression of renal kallikrein mRNA is mainly regulated by dietary salt intake. However, kinins are able to stimulate the kallikrein gene expression, as well as the renal kallikrein release. Angll mediates only a stimulatory effect on the urinary kallikrein release. In contrast to the general belief, our data support the opinion that low-salt diet is able to mediate an increase in blood pressure, as the RAAS is stimulated in response to a marked salt deficiency.